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(54) IMAGE PROCESSING UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processing unit that can output a sharp image without 
losing reproducibility of an edge part and causing any 
moire. 

SOLUTION: The image processing unit applies gray 
level modulation processing to a received image 
signal for a prescribed period. In this case, the image 
processing unit is provided with a smoothing 
processing means 1 that applies smoothing 
processing to the image signal, gray level 
characteristic 1st detection means 2 that detects gray 
level direction of a pixel whose edge is to be 
emphasized on the basis of the smoothed image 
signal, a continuity 1st decision means 2 that decides 

the consecutive number in a specific scanning direction with respect to a pixel of the same 
gray level direction, a consecutive 1st decision means 3 that decides a consecutive 
number in the specific scanning direction, an edge selection means 4c that selects either 
edge emphasis processing means of a 1st edge emphasis processing means 4a and a 
2nd edge emphasis processing means 4b, and a gradation processing means 5 that 
applies gray level modulation processing for each predetermined pixel period in the 
specific scanning direction. 
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i msm i ] a* $ ftfcM«ra#c-^ffl*rc*88 
fl^ra^st j; o t ¥*ft$ ttrmmm^zm^K ^tx 

^|5l-<7)il^[6]coBS^tT, ft%.%7£&Jjftcr> 

imjg.cDm% o fcx -y ^3siH«ra$-jrrm i x > y 

«&B#a*i cfc tfJfl 2 x -y ^-»NK£9#gt k , HufBil^ft 

» i wm*®<rmm&Muz!5 tx.mix.-y &MHm 
fciiJd 2 x - y ygtuwaa^RO't'*^ k'*> & *»- 
JOX y 5^SBWMI*RS:a«-f y itwm&t . 
MIBx -y S^Hffi^gMc £-oXMffiZixtz& 1 x -y x'3$flS 

fI^£¥^L^3£Jn;il>¥^CT¥ak, Huie^jf 
fl^ra^SK ck -> T THHfcS *ufcB««^fcS-?v ^tx 
•y ^W^SBB^Bi&frrotS 3 *«aj-T4 

assmtas 2 &ama t , w iaa?&#ttm 2 tatt^st 

^g^M-rm 1 x . y ^isp«ia#afc i xm 2 x - y *^ 
mwm^mt. ffiSjSMi4B2fj^a^w^*^ 
t t , jb 1 x y ^ia«ia^as 2x7 s&ma 
wmv>*u>t> k'*>^*>-^x .y i&wmfrnsM 

m-t SXyi/gJR^ak. »Ex-xi««*R(cJ:oT 

a*i?$iifcst 1 x -y x5tp«ia^a*^{i^2x.y 

[ If 3 ] Aij $ ^««fi^t=-^^Ji»-cj8^ 

•fb^a^at =t -> t wft$ tirmmm^zm^x^ 

wrnvm 2 taai^ak . mumwm&& 2 mta^mz 
£r>xmttiztitcffl-e>mtii3[iii<?>wmtz*fLx. 

%7£&1ifo<vmm&}5 X Viz* £ ZWfcth 



^•aawaa 1 x y v^pjaa^afc ± xm 2 x 
•y >-'$$p*as*ak , mm%i&&3wjz^fsk(vp\%& 
mzm t-x . six-/ ^p^^a* ^«jb 2x7^' 
^psaa^aoif* 1 a> k**> ^*>-^rox y ^p^aa# 
a^si^-r sx -y >?a«#ak , frtex -y ^s^atc 
i T®tR $ 1 x y vsspjaa^a* ^»4» 2 x 

•y ^*5»WMi¥S*» 6 OB^ft-^tc^ LT . «p ^^^S 

ttt>m#> ^titmmmmmzmm^smm 

1 mMA ] An § ntzmmm^z-^commxm^ 
&mw&*m-m&wmmzi3 . a* § *i*:b* 
fi^^jt^a^jni.i»¥it^a*ak. frie^rt 

2 ^tB^a k . msmm&m 2 ^ai^atc 

i->T«aj$fut|3I-^)«gJ*iai<0B*fe:»fr, 
^^BSriftKOasBER, A#$co*gW, tJj:t^aa»LfeB 
^«0B««A# § £ W5&*-&»«tt*4 WJE¥»k . mf 
E¥»ft«H*R(£J: oTTJt'fb^iifcBmfi^tc^n 

-ehSfiWJffiWK^B^ofex -y ; j%>mwm*ffi-tm 1 
x -y i^fip^a^afc «k # m 2 x - y vmmm&k t , 

^aawsi*a* 2x7 ^aswHi^a^**^ 

k'*>^*^-^x -y i^!S«ffii*asaHR-r 4X >y x'S 
fl^ak . luffix y y'lK^C J: 1 

x -y i^mmm^mt mm 2x7 ^n^a^a*^ 

^^BBBMM«c«»8aWffiIS: Ju^. ^P^PMS^a 
k. *Bifeik*»ai:-t4B««ra«B. 

c 5 ] m& 1 > 2 . 3 . * ?ti44 fem^Bm 

im^e) msmi. 2, 3, *Jttt4ie»<oB« 
^a^stfcv^T. #^^s^iti]S-ai«^k Lfc 
i k k -r -g>B«^a^a. 

[ff3<Jf 7 ] 1 . 2 . 3 . 5 . &tll,Z6imcr> 

wmwmwizii ut,iix 7 ^ifisgjiaa^ a«m 2 
xvis%mnm^®£ 0 tx-y i^MN»B< trsaa-r 
Sit^si k i.B«^a^a . 

[000 1] 

ttfzm^mmmmmzm^miimimtmm'mm 
mizis^x. *Tu<v&iiii:m±LK.mmmwmfflzm 

■t&i>cDXh&. 

[0002] 

W)HWHTO4, **B«OHBtt*i*iii$-li-43t«> 
fc«R<OBBSrfflv ^BMf^firife*»»r * C k 
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v\mm%<h^x. zmj: o %imcr>wmz±j£ ttz 

mil. mjiwmo&hmmt-t&t^ommtfiktx 

tc, mmzAJjMm¥ffltLxz<?M±z&)^x'^2> 
v. y-mimmzn ozttz*^ titm - y *j 
witst^^Mi^t^^. zcotzMz. nnm 
2680469 mtmmoj: o ^mum^mz 
hummm (T<?-?ho? x ) mz x o 

m%m^mttmmmm^m^. #wts - 23444 
m^mmo* a izffim&mmtmm&mmnMmzm 
mnvmiz^Wi l , ^mmm&<ommLvmizmm>m. 
mcr>mmn¥mtzi±%\, a>s 
*Hwio. ^m&m^mzMiz>!mmMzmwz-& 

[0003] 

®mx'W&<r)tmz'fttz>cr>x\ mm^ -y w&mz 

<\,mm*mi-ZtrfTZZ>. LfrL+ctfh. ZixXl> 

mmommzi'v-yizmt&zttfx'ti'. x 7 y 
ammmzmm-t § -r t kj> & . 

[00 043 

fc, mxmiMmoftwx'tt. x^ntzmmmmz- 
fenmmximmm'&wzm^mmwmgiw.itz&^x , 
a* 3*ifcBflHi^te¥»fltfas«: jn* iTantBUi* 

tamest. mieie^#tt^i«iaj#g 
<,z£^xm&zixtem-<7)WtWf\(ncowmiziiiLx . # 

t. ffliB¥^l^a*S£«koT¥itft3*tfcM«fI^ 
{c-5-ix-pn34PJ!iia3SJS0P^o^x -y i^fm&afcSfc 

tsii7 ^p^a^Sis ii/^2X7 >^fi*&a^ 

1 x -y i^pisaa^s^ fe«as 2 x -y *jm$m%-m<7) 
*&t> t'ib ^*>-^-cox -y 'j%mm&f8t*m!Ri-hx. 

•y >-'§SIR#S k . ffiEx -y ^'SS?¥St iotlKSix 

1 x . y ^hm j&s^&$ rata* 2 x -y is&mmwt 
w&^ommm^zttLx . ws&SrttatE*iftife:*6*»t 



^n^t-ii^iffl5aa$rsrra«3!aa^s^fc^r . 
st „ imy-mtt&m^mz ± *ifca«« 

S5 2 fcfcB^St;: i -5 X ftiti § tin: H-o«$3ri*W)li* 

f ^.jiMttm 2 wjg^st . Mie^jt-ftMa^sc j: -? 
-c wfL$ ixtmmi^zzix?ixmmm*mv>m% 
o^x - y ^iaMa€rM-r^ 1 x .y v^psaa^Sfci 
ysi 2 x .y v3$n^a#s t . luieiSMtt^ 2 wg#s 
coh^ jsjssciB t t » m i x -y ^pjaa^s* ^ti» 
2i -y i^&mm&m^frti t*> ^>*>-^^x -y ^ 
iBKsi^asraiw-r 4 x y ^-jM^^st , mriax . y 

iR^StCct oTS^$tLfc^ 1 x -y v^pjaa^S^^ 
{4^ 2 x -y ^iisaa^S*^ & <0B«fi#fc:«- LT . # 

^pjaa&jDi^Pifis^a^st. zmz-tzztztm 
h-thh^x-hh. 

[0005] ttz. m#m3Mm<7>mix'te. xjizti 
tem&m^iz-fevmMxm^mwmzM-tm&im 
Mwiz&^x, xji&xtiwmm^izymittmziiuz 
•g>¥jt-fbsaa^st , ma^mimm^mzx^x^m 
itztummm^izm^xx. -y ^i5-r<#®mcoai 

t . mmm&m 2 m&^rnz xixm&z ntzm- 
e>mwj\*}<mmizttLx, n^^ff^mmiii 

J;^A§ § ^BWiW^iiiattlB 3 ^¥St , 1u 

iB¥»ftsaa*sfc: J: -?x¥mitztitM&mmz*ti 
?tiwmmim<om%'>t:x- -y x3sp^a^jfe-rm 1 
x -y i^p^a^sfc iv* 2 x -y -jmmim&f&b . 

ffiraBiS^»3¥!K#a<0¥!lsaS*(cj6tT. SIX7 
MIBx.y>-*SS?#StJ:->-CSfl?$ii^l 

x .y s^isa&a^sifc fetsm 2 x y >%i««ia*a36» 4> 

ZffiltzZt*mWLk^&i>cr>X'$>&. tfz. If* 
*4E»!)»»rtt, AflSftfcBtfMI^fc-J&offlJW 

T«tei^«ffii«:arf «««H»atc*j v , a^i $ tt 
^Bmfi-^c^^asrjo^s^-fb^a^Si:. t» 
^mimm^tzx^x^mit^tifzmmm^izm^ 

V^TX y ^p-r^#B*<Oli^(6]*3 <tt^A# $ 

¥St «t ^> T «iaj S n/c |S]-<7)tll^[6JOBS^ L 
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mstm i x - y : J&m*m^®i3Jivm 217 zs®mm 
¥»fc . itriBiRtt*4 wttm<Dm&mmzfctx . 
% 1 x y isimtm^m turn 2x7 i^amm^m 

*utst 1 x .y v%M«ia^s* 3t«4» 2x7 v^pjaa 
tattofKum arawi, 2. 3, 5, afctt6iett 

<0WR«kS§aifc:*iV vc . m 1 x«y 

2 x -y i^pflUI^K i HX7 i^H *<%<LT!im 

[0006] 

mwu. mmmvvi&^mzi^xmwjjft&m-' c 

$*u x-yv-'S^gtci-oTmlBi^ttmifiJ^S 
<#WJ&IS*fcJE t T m 1 x -y ^*5SW8Ui*«* fcteSS 2 

x -y ^s$ii2!ig^g#affi£*u aw?Lfcx >y >®®m 
m^&frtyommm^iztfLx , Bwas^atck-jT 

s wwm<nm\, ^x >y s^awaa^irr i t w 
aj&mmwmm u . ii^ism 2 we^sfc £ -> -c wsk 

n*sa#»i 2x 7 -jmmm^wpMiRZix. 

•c. ®mwm^mz±^x£m&jjft£tci£Bfm&ijm 
izbbirtfrfefrbtitmmmmmizmw&mmztii 
z.hXoi,zt£r,x^<r>x\ ^mitum^mzi^xm 
mm^iz-&£ti&mfe<7)ffl%[mm.ftzm#>i>iL. x-y^- 



§ $ wm iO/i^i ^*t£«i5§v ^x .y i^siasaa^M- 
^•yisT&mmwim-fzttfx'Zx. ^Tv<r>mz\, 

%^*-7%mmt:lilj}-t&ZbffX'%&. 
[ 0 0 0 7 ] ifc, ±IB<0J: a(:«$iltI3^ 

aiittgia&Sfi gutties 3 « * o t mm 

mLt±z zomawmfezti, x . y nmR^mzx -> 
x HuiBaMtts 3 f i^^Sfiows^^tcfE t x m 1 X -y 

i^mSSM^t fcttSB 2 x -y y3SI«Ma^g* { SlR$ 
^t. StR$ix^x.y^|«Ma¥S*^OWmfi-ttcW 

mtc* ^>*» btitmmm tmizmm^mifmt: 
tinz-&£di,z%:~>x\,^cr>x\ ^nam^mazi-yx 
mwLm^iz&£tizmfev>fflmsii&fti:m#>&-k. x-y 

x -y SrH< L . m ^ UK/WaT»"«±x <y 
<^>«HW>«««^!Wi. SMtt^4¥iJ^StcJ;oT 

m^mm-xh h wm^^nfa t ti izm%&jj 

Ztm&Sti* x.yys^at«J:oTMI2ii«gttm3 

P \1&m%:lZfetXm 1 X >y ^P«M*g4 

mzz-yx&g&xfittziiBfm&xfoizi) t>frt*b%. 
frbixtmrnfflmmzmmcmmmztoz-zx 0 iz%^ 
x^z>cox\ ymmm^mzzixmmmmz&tti 

commxfow±j£ttfoiM±m7mjTmz*ix?ixffl 
-x\ mftT&Mzwm&^mmmmvmt&v*^ 

b W&Ztiizitetz , &fJ3-r^# $ * 4 fl!s« J: 

x -y is&tt<mwi (^i±-r & <r t ^"C'i i •& . 

[0008] 

HBB(=»-^v^T»«I(c»i!W6. Hill *»H«03SS|[ 
a y^ia-C'*^. Ill ti3V^T s 9(iX^r + ^a, 1 

ott*jWB<oiifiW!raii«, i ltsr'jv^^a-c-S) 

4. ^A-^B9«iMW^^LT, fckitf4 0 0 
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m-h mmmwmm 8 1 . Hfiwisi^K-c* & km 

*SiIlIIB5fc£^LT;tft££*t4. 4fc. 7yy^gl 
1 Hi. WBoiigJHffli^fJ-rBflim^^WtW^r, 
H«£ttffifcfEIM-S§StT > a4. 4fc, ¥flMfc«yi0 

*:h;l(fl22K^$*x6J:d&¥*M:7 <t)V?$m.b. 

mm^DouttLxitiji-f&. w-miwmim&m^tz 
4. 

[ o o o 9 ] H3 m^mmmms^ i omm 

x, DinjiT^tMamssij&^^ai^T*^. 
mmim i «jffi*a-c**jBgafttiB i ^ajmss 2 

(4, Xv^$fJrr^#H3gO«fr[*k BP^B^fl^iO 

«?«»igss2 aizx^Ty^ryy ^ju^gmtmmm 

^DintCDffimM.Zft*->X . *««MIW)EJitjEfl 
5£@&&2b, flJpJ^EH»2cfc:T2|9|^-*ifcT«iaiL 
tv^. 4fc % *«Hftt»l»ffiHI»2*»4,^aj**S 

*r <^bssr tr v ^ wsrr 4 ^^^terifijic 
& mmm 1 wewc* * m 1 wjgniB 3 

H3«0WCUi. iag8mt»l«aJHIB2WiE¥(l 

2 b 13 «t t/m^ass 2 c w«jai^ofi# p 
it/Nti. *ii^naawt»i¥"j5tiiiii3<ov'7hPv ! 

X?®$&3ati±V : 3blzAjlZtl. ffl^ElK 3 c Jo 4 
XS3dlz£ ^X±7mXmi,zmffi-fZ> 5 MMMMfttttti 
JH#P^ix4 . ^08S3cfcJ:Z/3cl(4. -Hi-eft 
04fcji<tjS^^->« 4*i(4fI-^*-V® # { A2l 

3. w%&mmtzcom2mmcr>mim\*]tfm-x'z 
tih 3mm<mm&mm5\fttf i Wj:hi&'&tti>x^ 

4. 4£. ¥45Smg& 3 cJ3itf3 d<0aj;fj«4OR>-'- h 
0R3e«cAa$ft.4tf>-C\ itsettm 1 fiJSIUSS 3 Oft 

s e l{4, w-wmj^mm^^mn^z 1 



4fcJ43HS£«LT^6*&S:jj*l/0*4. 4fc. x 

fcipJS&SSSItJE 1 1 A^ SflfcHfiMS^tX -y S^fiSWfl 

«£io;c.4[Hisrc-£>4. mcomxit. x-y^psaa® 

SS4 (4. 1 x y ^P*>UI^&T'£> 4Sf5 1 x y £^fiH 
*[US[IJ8& 4 a , SiS 2 X -y S3ftM£»¥|9T-& 4 SI 2 X 
•y >3SM&l|i]K4 b b , 3^14^ 1 fJ5g®88 3 <7>ai^ 
fl-Sf- S E L (C^o'V vf, Hlx-y >^P3jaai£lS&4 a 4 

fcias 2 x -y i^ssmm\m4 bot'*, btp-nnx. -v 

SJREIS&4 c*A»4,«jSSiiTV^. m 1 x -y s^SEM 
aHIB4a4^(4^2x-yj^pMa(Hl884b{4. Hfc 

^^ix^> «t i tcx .y >?g$p7 ^ tvfGmtWHmwi 
tmbeonmm&z'ttw m^^mim^^3co\a, 
^ft-^sE Ltc4 o z-ht>frcr)m%imnM$kzmtRL 

X. SMM3#DoutfcLT{iJ*LTV^. ^rJo. iyy 
3IiR0i&4cJ4. {f}*«^SEL*»H<0*^t4MM«^ 
v>c7)(Kv>x-y>^p7 ^;^fSRiW^*»lx«y5^fi 
iSSaSESS4aSrSS?L. Lcoi^iSStSS^VWit,^ 
x >y >^il|7 ;L-^^ScSrW-T5 SI 2 x -y v'5fii@«MHl 
S&4b£jiiR-r.g>. 4fe % SffiffiIE[l]SS7i4, jfiRtt^ 
1 ¥<i£0» 3 tcfcttSaSM^i: . x >y x*3SP«iailIB 

[ o o i o ] c i-c\ msn i amt& t . PtPMa 

HISS 5 {4±^S^ri^j ( 4 £<4gij7tSE?n6] ) t BfS6<0ffl«! 
T'A^I $*LfcH«m#(c»9CSS««SaS' Hat h 0»-C* 
7tti.{f. 05fc:^L*:«k3£. pgiSSaaniSS5(4 

iKZWLz-ht^y^&ssLb. mmn^mmti- 

4. fcfc'U ££t?tt2B*ffl«li:U, H6^t^4 

(4. mmmbmmmxDin-D< M t<rm&*-7'tf 

S 3 S^l<7)^-ii«oa«*^P«fflIl!R 5 IZXJ) $ 

&4 4 *\ «aiiS3&^464 4 frX'Hmmwtim&m 

W?$Z*>h* Z<Dm=?Zm7tZvki-. 1280Din^ 
cODout(42 5 5^^-oTV^4. £tc. mm%Z\bl±. 

mmgmwmmm (2mm) nmmmxK^mmm. 

<7)ge»g^*ijitK^iS3JQa^W b -grT 4 5t3t{4®V \ 



(6) H2 001-57635 (P200 1-57635A) 



x o %m^mmm.z^mummk i ct 9 

3BBW & * $ ^iij^iSMa^ffi<7)m^T'=5r v ^ 9«fi 
li54l/3?)!$(4. J8^*tf>x.y>?3*SI£53<L'0> 

k&ft. »S3*W«SIISI»8*«iB«m#tcfrtirt-&x^ 

LfcaiaEttiBi*jjeiii»3<oii«s«T«. iem^ia^a 

JBJW<0 2«*»**«RfcLTB*«Bl*JJ:V3^)**fl 
H*O?B«<0KBB-C(4, x y < -*4H*#tt 

Srfti 3 fc:*EW{cflJ D8U ft «t 3 iz LX t> 4 v\ 
[00 11] ifc, H8(4. iiC«5Sii^atlI5S8c7)^2 
<^H»<^>»JB<0±Bfl|jft** l^/n «y ?HT'£>ft . H 
fcBWt. Dint4H2O4d&¥;W!&aiI]&&l^<0 

ai^iT'S) ft. i^»ttis2«aj¥s-c*&ai«mtt»2 

fi^T, *^*^JEJlfcjE«SSi|Rl 2bt3«fctXfl 

fj«iu»i 2c£T«^ft£tt:ifcaH-ft. *Jt. x 

•y ®sil<7»c7) A# $ (4 . WFP^HIK 1 

2 a<0«ft«3IJgm£^ffi!fij5£m8& 1 2 d-cmtma 

-Tftdt-c'^ai-rft. *Jt» «?iJ5«ftt^2^aiiHis&i 2 
(Dtutiz&im^x. ±&Ltim-mimfiwmmiz*t 
lx , ±^s^-(fl]<7)ji^ck -e<oA# § k *w^r ft^ 

* i ±^a^-[6l^W-rftjl^tt^2W^gT'J)ft3li!'l± 
a52¥djeni»13T'*4. H8O01JT'(4, }fl?£<0A#$ 

fi^'^7Mxvx^[His&i 3 f £a*$*u ass* 

k 2 ffi*lu & fctt 2B*SWX*:* $ S^jWHKBR 
1 3hfcA^3$ixft. JtflSBIfll 3hi4, i£@B 

x k -e <o 2 wmitr t fci 4 2 a *&z> a # $ ft-^s- jt tg 
u 

-ecDft!!t4E = L 

-e<?)ffi{is = L 

k^rftfi^-E, SS-ai^-Tft. 
[0012]-^ jEMSEIB 1 2 b£>J;t/j|fJ5£®8& 

1 2 co^tuMm^fi-^pfci^Nji, wm^? h 



l^'^EISU 3a*34tf 1 3bCA7J$iU M£/T 
l*Ifc:iSIM-4 7B«4i-o«{iJIS»*»T, ftygHIftl 3 
cfcitfl 3dtcA^J$nft. ^HIBl 3 ci>4tf 1 
3ddl ifcKEHf&l 3h*^<7)ff-f-EfcJ:VStA^ 
$*lT^ft. ^ix^OffJ^lHlSSl 3c£>4tfl 3dl4. 
ZtL?tim9lZ^m-t?''<?-> <t > , , 

Sr. ^<7)ft!lc7)m^^^-^^%&«4Llx^;Ki-t$rai^ 
C1«I-C\ 0 9 <3il^<*-:^ «»«»>&* 1. HP 

3. !P*>&SWik^>ii2 

as^aias^isj^ra-Tc^^ 3 sf^MSf4«frr6j 

#H&fti§-££^LT^ft. ifc, ff-f-vs-^-y® 

ik 2 mmcowsmfotfm-x'fo 0 , ^ fL<i 3 Bfnoiaps 

(4iH?^f6)*^ft^^^LT^ft. $^>t, ipueni 
g&l 3cisJ:Vl 3 dc7>ai^(40Ry-MElS8l 3 etc 

A7j$ttftoT\ mmm2nm®Ki 3<v&j}m^s 
e l(4. isi-ii^[6]c7)HS^±^aiE^-[6]fc i mmttz 
ii3wmmmtx^x , aaiB*w«»W)*&$3Wi!fl8 

4 9*>/h£v-.l§l^£^LT^ft. 4fc, x-yi^p^ 
IUS&4 {4H 3 -Ctra L/cx -y ^5$H«iailIK4 k PUSIO 
iHlSS-CSb 0 , SS«iElH]SS 1 7 <45iMtt^ 2 ¥4£mK 1 

3izmf&&Bwmt. *>yi*®Lffl!im\simiztivz> 

x^mmm^DinizfdLxn^ommx'h^. i^ll 
co x o izm s «owct4 . H-aifts-ifti^a*^*^*- 

rflIt3MS^LTV^ft%&t^ x-y^p-T^#B* 

rtffimm a * $ 4 o /Jn $ v > k # {4§i v u -y 

3&«ff*><l. A§^k^{4^V^X-yv>^p^'^fLft. L 

ZUffiLtcifik, x-y^gp^OSattSriOraii^-frft 

^k^'x-#ft. ±ieosiBjT'«4^pjaa®si5t 

SrM-r^-Sr^t^^. mig&ifolzffi'fcnfSmtt 

P^I«5!milIS§ 1 5(4, ^kt(4l3l 0^$tift4d 

Wft-f-LSYNCSr^^ft^^y^HIKl 5ak 

4>»HS*tTV^. Srfc, mT-C'(42 5-f V^Wk 

®6^L^4d^m^tt^-y^teiitTV^ftto 

k-Tft. 

[ 0 0 1 3 ] m 1 1 (4. 5ijtW*!yi0S&8com3<DH 

*mfca^<OjBMT«WBS3IWra*JW-C k ftm 
«T'S>ft. H^fcV^T, jt^»1±mi«iaiIllSS2*403 
t*J»t*»g««tSP5 1 ^ttilllSS 2 k IS) tT$> ft . Kjgffi 
^r^lcMt-ftjiMtt^ 1 fJ^¥&T'S>ftiIMttm 1 1 f J 

«niss2 3{4. mim®mimtii®m2iz£z > mmfo 
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comx-ii . jg^Ftt^ i fttmuss 2 os^mttyiism 

Off-f-Pfc il/N Sr**vWl9>f 7r23 afci 

2 3btA^] LTIiJ^S^(6]tjS^-ri» 5B»4J-^)« 
ffit&R£#&. fJ«08g2 3ciDj:r/2 3d«. -eft/p 
*iH4fcjjr$Wt*->*> ifcttfiW**-:^ * { A 

5gHI8&2 3 c *>J:tf 2 3 dcotti^teORy- h[s]&&2 3 
e*^LTX-yj;5M)l^[lltt4^ajaSit&. x-y^' 

msmm®K4it* m3 ttzimax-imttz^v 

2 714, m^Hrni lWj£HlB2 3fe:fe»t4aBa3R 

mmt^-wc^^fz^mmm^. xjimtem^D 

3 ra«fcx >y s^^&M**>«s«5rm#H 

Hf&Hli>J:l/3<DB#{4, SgaijBS«x>y^lfilW2:ll< 

lt . mmmz ms&awmmmvmkm t%&£ot,z 
•rh. z(r>tztb, mi i v>miffim%!m®s&8 izx^x 
mmm^izmiiZtiz>^>y t J®MfoMi. i&itz* o 
tcmik^mcrywrn^h^wx'. x 7 «ft-5t 
t * r v<r>mi* nmt %> z. t tfx-% h . 
[ooi4] 0i2«, mmmmmsim8<om 

4 <nm&.<mm<r)±mmtf&mLtz~7'u >y ?b-c* o , 
»j7aE*-iaifci5f«<offl«i-c«flBai«!ffl zmtthmmz 

SroT^S. BKctJWt. 2 ttttlslftl 2 

{4, 08£fett*«j$ttttll524fttt[Iim 2k|S]tIII&& 

■ca*. m^fj^zmthwmm2m^.^ 
•c** agates 1 2wsm3 3\t. mw%fa<?M\m 
mz%wx. m-mwiTfiKnmmiznLxmT&Etjftco 
mm.t*<r)j\%%*W£tz>m&x'foz>. la-ra, m 

mcoi&®<7)7\Z Zm^tfyJ y r 3 3 f izAJiZ 
ft, &BMmtZCD2y4>m. 2y^y\m±%^m 
^rfitmm® 3 3 h IZAJJ $ fll> . Jt«M3 
3hT't4, &BWmb*co2yJ ym. 27>fyf<7)yt 

a§a^^g=§<2 7-f ymfcoM*^§§ N 
E = H, *<0flMiE = L 

5 = H, -£Ofl!l(4S = L 

ess i 2<D^mm^com^Pi5^v : mi. zti-?ti 

7^A 7 7r33a, 3 3 b^A^Six, BJJlSrtri*] 

ta^f s 75^ ^^*a«s«*=iHiseia»3 3c 3 

3 d £3A?J . ¥®g[IU& 3 3c, 33d lC(4±fBO 
ff-Sf-E, StA^SftT^S. £*l4>*>flJ@3IK3 3 
c, 3 3d{4, **t-r<iH9tC5rr^-V» , 



ZcDmco^f-ynmsiiLU^iism^ZiiiJj-? 
h. £fz. ¥»J^I3SS 3 3 c, 3 3dO>ai:*jl±ORy— b 
0g& 3 3 e Sr^- L tl -y x*3SPJ!iaillK4 ^tii^ Ztl 

ii"COXy>%Hj(S10||4«. (33jfc*:<4ll8 
TlEiS Lfcx -y ^p^HIK4 k |e] fc Bft-efc 4 . 2 

j!5£*§IE[h]S&3 7{4, SMttmi 2T%|!|R3 3(C 
iitt^^gffiSk , x -y ^p®aiH]B4 tcfc(ti> 7 -r 

ATjMfiim^DintcWLT^dlllSST'?)^.. LJt*^ 
X . RI— «»i*-|*IWli*3WSJ^E^r Kflfc: 3 LT 
^4*^. x-y^p^#H^Ojg^^:#$3&<ffeSi§ 
J; 0'h$v^iBR«3Sv^x.yi/'5Si«3&tfi ; *><x. A#v«^ 

SP^WlttS' «fc 0 l*J±S-£3 i k ^t*^ S . 

[0015] trz. m 1 3«4, mjmsmm®8&8cof& 

5 <^at^JB^)^«jRSr* Ufe^o -y 9 HTfc* . 
Ht*JV^T. Jt?^»tt^2^aiiniSSl 2{4x.y^H-r 

8«o»»a«ttai2«ffliHiHn 2tRtigK'c»4. * 
tz, 3^irmzm?&wmm3m%.^&x'&zmffi 

tt»3JpJS0»4 3«. «^M£IR 2 tftmialHt 1 2<0« 
ftcr>mm, A^$, *JJ:V*<0«W*¥lS-fS. 

mmffim2mtti®Mi 2cr>jEwm®mi 2b 

^■n-filv7M^>''X^lH]B4 3ajoJ;y'4 3bt 

f«J^ll]B4 3cfcJ:l^4 3d^A^$^l». Clix 
&*>^JsaH»4 3c;feJ:tf4 3dtt. fa?<l|4Ci 
**A* Siifc*a-^fc:ttK/P 1 ^m-f- 

ffi*^-*. :;t. 04ofi-t^^-ya>(i^^ 

1, BPt»aSB*i:-e^iiiiSBW«aWlft|*«S***^* 
^t, fi-f-^-y* (4iSI£&#3, HP^SB^k-e 
COM 2 H3?<7)i8^|6l**|S]— tit? 3 n*OWS(4}fl 

X'2>h. £tz, m%®&4 3ct5XX/4 3 dcomuim- 
(4, SA<iS^I3SS4 3e(CA*§^, ClCT'ai^K 

>i>cowLm<ojz%^mmmiR2tix , aj^$fis. - 

18^14^2^*0^1 2O^fffi¥"JS0SSl 2d 
T'^ffi $ iX7tfi^{4 , y7M/y'X^|HlK4 3f tA^I 
i|g«J^aj0B4 3 htcj: O04<O«^^->® 

±te«AfflS^08S4 3 e coffin k|g«Jg:i±50SS4 3 h 
<?Xfrb#A:/}£*t-0^. 8^flsailB4 3kli, ±IS 
SAfffiM*R0S§4 3 e <^liif}^UK/U 1 T, itJSS^-?.*g 
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w»ajttjfomsEwHHiTHi£Lt(^«-&, 4£t4±ie 
*m#>m&tmfe<Dmm.TH 2vxtcr>m^zw\y^)v<r> 

SELfl-5§-£aj:f|U ZtlVm<7>1$&lt L K;P<7) S E 
[00 16] 4£. x v >%|WHIIll»4«. IMLtc 

usm.m 3 f J^0SS4 3 wumskizm fc.six 7 

^*5ftH«raiiI» 4 a 4 fctt* 2 x / i?&ffl!im®8& 4 b 

coi: *> <b**-^r<7)xy ^psasiaiss^s^-rs t, co-c- 

& 0 . 0 3 LftX7 x'3$p«MIIlK 4 R«<0 i> 
<rrzhh. ttz. mffllE®R4 7(4. »8H4JfS3«5£ 
E8&4 3(=*5(tl>&gWfili:. x «y ^U^SER 4 (c 

86JD«S:fi 1 =Sr*>-U-*ig»-C*4. 4fc» ±1U^5« 

•y islkmZfrV&<7>?*:TUtfmiL%^ X 0 WBtffi* 
x »y S/'gfcftcox -y x3£p#*§S <*4>4r^kv^««** 
LT^S. 4£. ±IEH1 30ittHJT'(i. x 7 yli5r 

(cl/Ciiv*. 014(4. ®je^P3?0HilH]?S8c7)^6<7) 

*SffiR28KtJB»l 2ti, 084^(401 3(ci3(f.&ig 
8iWtt*2ttffl0Rl2fcfl&BKT*$. 4£. ±3t 

SE^mtcBW &mam4 n^srct> h-metim* m 

£088 5 3 (4. «&ftttffi21*{tt[Ilftl 2Wtt{lJtSJRK: 

f*. Hfcfc^T, «g«*tt!B2*ailll»l 2 

fJSISIK 1 2 d Tttffl $ tlfzii^t . ^ 7 ? HI 

!&5 3 f fcA^Six. a§ffl5gi:-ecr»2M*HU, 2WM 

&C0± £ $ e^JtKElK 5 3 j CA* * til . § 6 

itmmm53 j-m. aaB*i:<t<*>2M*w, 2 

&@Bf^A#£<2BSmi£OA#£, 3:£>(4*E = H. 
-?-<7)fl!l(4E = L 

a@w*«>*§3£2w*8w>*&$, 3:£>(fs=H. 

*<7)fl!i(4S = L 

[0017] iii^ttm2«iai®K 1 2^mtt 

8S5 3afcJ;l/5 3b^A^$^. ±^3fefr|ftltcil«-f 

3d(cA2)$ft&. W£[IIS&5 3ct5j:tf5 3dCt4. 
J«8lsIK5 3 j*)iiWrtI*E, S*>A?j2*VC*3D. H 
5gE8&5 3ciiJ:tf5 3d(4. *ix-rix0 9 Cijcr ff-§- 



4fc{4® *^$ii*:*S£-(c:(4U-</U2co 

$rffi^-ri>. H^N'^-y® , © 4*:(4® <?>Wm$.. St 
t=a^T *> £> *>-C**-r 4 . 4 fc , W56@» 4 3 c is i 
1X4 3 d<r>aj2lfi-Sf(4. SAffijgtR[H]S&5 3 e(;A*$ 

T. fcWj£fU>. 4*:. x7hU^'X^II|K5 3fOffi 
fl<§*i:ifc«Eia5 3 j ^a^fl^E. S(4. 
HIK5 3htt,A^$ixTv^. $<btc. Igfascangsi 
5 3 h (4 , ±IBfl^v ^-yK^H K;K4Stc*tXG-T 
S^:^$i:.fi^E. Sl,zmttim^f->° t5±TS 

4fe, *g-^fJ^0K5 3 k^4±ieSA<lS^0S&5 3 
e OtH^ t miMiti®^ 5 3 h co&UtfXjl ZtlX& 
0, ^fj^0»5 3 k{4. ±ie®AffiS^HlSS5 3 e 

<ITH 1 m±W%&. 4fc«i±EibWia«?ig»4 3 e 

<iTH2W±«0%^tC. H^/KOSELfi-^Srai^ 
L. -?-iU^h^)^{4LK;K7)SELfl^^aj^-r 
4. ±EwiaswJBJBCi*Uf. |5]-iil^[6]c7)H^ 

A#v^aS{4^v^x.y^'5SP* ^: 5:$i^■i.. L7t* { o 

VKttfh s x -y v^coS^ttS- J: 0 m±$ €S £ t 

4^. KJlh-CWL §4p-r^^A#$c7)JgfQg:ai 
^m*%f^Oi3ffl i 0 /Jn? v . -y s^MW^** 

at . x -y itmmm®s&4 (4.084 tzim 1 3 mm 
t^x -y ^'5sis«miiis&4 k mmcot cox-h 0 . asEft 

IEEIK5 7(4iiMttll4f<IS[HlSg5 3tc*3tt-l>aSB* 

ojiffi^*-r4iiJ^i)5Ma^sfi-r^-. 01 1 tmi 
2cr>mitmt£ot,z, pgp^amss 1 5(401 ot^ 

ZtlX^Z X 0 (C, IiJ^^lHlWfi^-FGATE-C'^ U T$ 
iX, i^S^lsl^fi-f-LSYNCS-^^S^^y^lIISSl 5 

[0 0 1 8] 01 5(4. 3S^iraMaiH]IE&8O^7c0|| 
lt«9»»*>±E»Jfc* * Lfc/n -y ^0T'J> 0 . &J^S 

0(cfcV^T. ®^#ttm2^ttJIII88l 2(4. 

084*:(40i 3<r>mm¥/m2&&m&\ 2tm%> 
<7)x-$>&. ttz. mjtttfotzm?zmmm3¥>m& 
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KT*&jiattm3HseEB6 3ii, mawmm2& 

fJJTTS. 01 «8S8Wtt»2l»aillIBl 2 

oai^fi-tPfcir/N*^ ^w<i7^ ^'77t6 3 

afc«J;tf6 3bfc:A:Jj$*U a"J^3E^(tnfciSiE-r^ 5ffl 
3R^«aj*S**»T, WJggI»6 3cfeJ:l^6 3dt: 
A7J$ft£. ¥te@B6 3c*Jj:t^6 3d« % Ztl?tl 
H4(c«rr«#/t^-y» i^(ift^^-y© #A7J 

*£«Ll^Mg-*£ifWr*-*. fJ^0B6 3cfcJ:t/ 
6 3 d<7)iB*fI-f-kL «^<i^H)B6 3 e fcA^»$ 

■c, a^stis. — in^^t4m2«iaiii]Bi 2«se 

WffWSglUB 1 2 d T«tta8*lfc«-9li . 7^A 7 7 
r63 f fcAaSfl. ««UWJig»6 3hfc:J:0H4<^) 

B6 3 ktc<i, ±ieS*<iiHfl?[IIB6 3 eWMibmi 
6 3kll Jbf2&A«g*RII]B6 3e«ajMK/H 
-£\ 4fcli±ffi«*ffiB«llI»6 3e<0til^**W^2 

/l*>SELfl»fcatfrt-*. xyS^UHQaiait 
4 (4 . 0 8 ££140 1 3 TEifi L/tx -y i&MSmWU 

B4 tcfcttl, 7 < /P^flaR^Xf ^iBSRfc *HR«-fr*fc 

>y ^amfctfft-a x i> *r ucvmLZWffl't h z t tfx- 

COO 1 9] 4fc. HI 614. 3®ES3SPi!aaiHlB8<7)^ 

ig$=814J?l21$tfi0Bl 2tt. 084^(401 3<0*1$ 
#ttlfl2iaifflIIBl 2tmil>C0X'$>&. 4fc. JHj££ 

*foizm+&mm^4Wttm'i>&mm&i 4W 

£0B7 3(4, i8i£*#ttSi?2««iJ[IJBl 20tfttUtt%(c 



|5l-ig?^(6]«7)H*^LTgiJ^^r(6ic7)BM 

-ri>. latctj^-c. mms®&2m\&m&i 2«o«*hi 

WgEIBl 2dX^&ZttrzW8k<?Kk%%m^\Z, 
y^-yyr 7 3 ffcA*£*u &EWmt*cD27'! y 
w!. 2 V®Vrk% SS^Jt«HI»7 3 j fcTJjS 
Jt$fcEIB7 3 j T14. &BH*fc*tf>2 

E = H„ -?-C7)ft!!{4E = L 

asB^AS $ ^ 2 yfiw>n*^* $ . *s»if 

S = H. <£<9fl!ll4S = L 

®B1 20^(6]^tilil£mom^-Pi3<J:lXN{4. ^fi-fil 
5^A'77r73a, 7 3btCA^J$ix. 1J^S^"[*I 
t:5Ii^-rS7 7-f ^O^mS* < fI^[lIB7 3c. 7 
3 d ICA* §itS . f 1^0B 7 3c. 73d tcJ4JJB<0 
ft^-E, StA^^tlTV^. C<X^<0W^HIB7 3 

c 7 3d«. %ti?im9kz7f??m^>**-y*ifix 

/wli® * i A^$n?tit-&(c«4^;P20fi-f-^. 

fJ^t3B7 3 cfcitf 7 3 d<7)tli^fi^{4SAffi 
S^EIB 7 3 e tc A* L. i Z Ttitfl ^)V<mM<D± 

[0 020] 5 -f^77T 7 3 f (50aj*fi-f-i: 

JtK0B7 3 j<7){ii^fi-^E. S«, ^maitHJB7 3 
htcfcAaSiVCfcD. *gW^£tJIlIB7 3h(4±ieft^ 

4. 4fe, ^ffl^lHlB7 3kt(4±iefe*:ffiS^lHlB 
7 3 eOffi;fti:*&ftmtfi[H]B5 3 hcoffi^^A^^itT 
V^5. e^W3eHI»7 3kli. ±ffiSA<iSiREIB7 3 

e <offi**«w^/u i x\ tfj&t&mm-tii&%:tmfe<?> 

mmTH 1 ULkcomOr, 4^{4±IEeAffi®S?HJB7 3 

KilTH 2m±C0%^-(CH U-^JUCO S E Lff-f-Srai^ 
-g-illil^cTD^fiL^^/KOSELfi-^^ai^-r 
4. 4fe, x-yi^iP5aaigB4{4. H84fcliH13 
TMt^x -y X3SP3HM11IB4 k mn<r>i><r>X'b 0 » 
SSflGEmffi 7 7 fiiligfttS? 1 4 f J^OB 7 3 fcfcft* 

aasBRt. x.yi^pMa[5iB4{c^}t4 7^^^^ 

^fi-^Din^LTff^-ti-SlalBT'S)^. t^**o 

3)»<±^t^i»ifc:3W3RiiaLTv^*&. ^is-r^^ 

«?^A# SjWBJHJ: 0/Jn$ V^HS(4§l^x -y i^iS^ 
^r$^» A#V«#(45S^x y^ii^$^S„ L/c 
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£ tW I. O-C't T !✓ U * V * 4 o *r«33$rx -y 

£. 4fc, JJEfca^Jll6MB»i!yilllK8^)«"C«. 
JC-yiS&mt LT!M92o^yS3MIWl|!IH*»R 

4 3 tcS-iirJt^ H^x -y S^fffli0i§-£{4x;P- 
(x«y>?g$PS:tT^^^) (cS«TtJ:v\ ifc, _L 

afflJW<^KRfflrc«rV^iS*B 1 . 2, 4, 5^<?D^x 

miz% hi? liz-i-tuax. \>\ ttz. ±.mzmn lkmt 
®s^m>immMz^&m^zi>mmx'Z&. ttz. 

COO 2 1] 

0Jl£4ft«r. T»flaiyi¥ateJ:o-CiB««-^{c*4<x 

sm^cojf mas/rt^wtihi.. x -y s^satt^* b* 

<^^*^±3fe*E*^4fet4SI^E*^fe:-t*i«iH 
-JMfcj&fr&fci ot,z%^ti<7)X\ ^TKOfS^LSrv^ 

isv-y^mmz m^-t^mmwrnmrn^mmx-^ s 4 
mz 4 ^xwmm^iz-&£tim%.v>m mus.ttzm> 

4±. x-y>^p^#®S^ill^l*]* < ±^aSE^'|6]4 
mm?)** £ M 4 9 >h£ H*£tt3lvvc y s/g$ 

w«s«rtt£ t , bow^s m^o^^ zimmx r>± 

& v tf§-&te&v ^x -y S^M«!ilI£Jlrt-£ *>-c-# h 4 a 
(cirofcOT. ^TlwDf&feLSr^i^-r&BM^aj 
*^£BflUia^«£««-eS4J:dfc*rofc. 4£. 
^3^0;^. ¥#fc«yi¥gWcJ:oTBtfMS* 
(c*4ft*j3f5£OBi«Bfcjft#£S«>*±, x 7 ylit 
^*M*<oiftS5*-|ai**±j^*"i*i4fc{4M^B5ri*Uc* 

SCtil^m* { R)t^O^^.;H.Xh<7)B#(i:^aSc7)x -y 
»«:53<U WSc7)^/H^T^l*{4x-yi^iS&5$< 
"CS l> 4 o \,z%~>tz<n>X\ x <y ^'S&ftSrfi&SgtcSK ~?h 



m*irizit&timm<7)mmi!8.#zw>&-t. x-y^ss 
BSO}i^(«]^'i^^r6] 4 *{4§ij?»j ft 

4 0^v^(ix-yi^iBSr^< L, SftiW 
^# $ ^)^«a:aj^7& i HffS^Tcoi^{4x -y >?5fi 

[Hi ] ^mcommcommco-mi^-tmmmmmm 
[023 0 1 c^B^a^soTjf^ams&^Si 
[03 ] 0 i iz9jk^mmmm&miz&ii%mjmm*im 
[04] ji^ifflMaBsi^jsiHiifs-c'W^-r&fi^N" 
[05] ±3aE*mt:w^fflj«TiMBaB«ia*jjrr 
[06 3 &mw£®m<mmmim®mzffi!TZtix 

[07 3 HiW(Qaig»t:*JV^j(PISWtAaj*T-^ 

[08301 izyjki-mmwmm. tc*> tt s mmtmum 

[09 3 @!E^P«ffllHlK<7)*iJ«IfiI»T'^-rSfi#^" 

[0103 m7m%foizmm.commxi§mm9m&M 
[0in 01 iz^mmmmmwiz&if zmimm!& 
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